Involvement of a mitogen-activated protein kinase signaling pathway in the regulation of urokinase promoter activity by c-Ha-ras.
The expression of the urokinase-type plasminogen activator, which plays a crucial role in tissue remodeling by controlling the synthesis of the broadly acting plasmin serine protease, is regulated by several tyrosine kinases. Since the actions of these tyrosine kinases is dependent on the activation of ras proteins, we undertook a study to identify signaling events downstream of ras responsible for the stimulation of urokinase promoter activity. Transient expression of an activated c-Ha-ras in OVCAR-3 cells, which do not harbor the mutated oncogene, led to a dose-dependent trans-activation of the urokinase promoter. A sequence residing between -2109 and -1964 was critical for the stimulation of the urokinase promoter by c-Ha-ras. Mutation of an AP-1 and a PEA3 site at -1967 and -1973, respectively, or the co-expression of a transactivation domain-lacking c-jun substantially impaired the ability of c-Ha-ras to stimulate urokinase promoter activity. The induction of the urokinase promoter by ras was completely blocked by expression of a dominant negative c-raf expression vector and substantially reduced in cells made to co-express a catalytically inactive mitogen-activated protein kinase kinase. Further, the expression of an ERK1/ERK2-inactivating phosphatase (CL100) abrogated the stimulation of the urokinase promoter by c-Ha-ras. These data argue for a role of a mitogen-activated protein kinase-dependent signaling pathway in the regulation of urokinase promoter activity by ras.